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Motivation
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Most of CMS SUSY searches = o [t} pp— SUSY -
focus on strong production, with c? | gy
larger cross section. 8
5; ; 4z |

Limits on these models probe " N
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Heavy squarks and gluinos may favour models with direct EWK
production of charginos, neutralinos and sleptons with low hadronic
activity associated.

Charginos and neutralinos will decay then to sleptons or W, Z or h
bosons. ,
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The lightest
neutralino is ] o - :
massive and .

the LSP

.....

Decay to h, W or Z bosons.
h — bb, T, WW, ZZ and yy

light sleptons and sneutrinos.

3-lepton search o 4b’s
same-sign analysis § 1 lepton + b’s ) N AR ~
= SSdileptons
S multileptons

—-—
‘-' .....

heavy sleptons, decays to W/Z.

multilepton search.
2-lepton + dijet + MET.

direct ,oroducz‘/on of charginos or sleptons:

OS dilepton analysis
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3 lepton search /
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Events with exactly 3 leptons (including 2l+Thaq). B-jet veto to suppress ttbar and
Ermiss > 50 GeV to suppress Z+jets.

Signal regions: Use 3D binning
to optimize S/B separation,
Ex™iss My and miy.

Multiple final states: 3e/u
with(out) OSSF pair, SS+Thag Or
OS ey + Thad.

Backgrounds: Data driven for
non-prompt leptons. WZ from
MC with corrections from data.

Results: data consistent with
prediction for the full phase
space.

arXiv:hep-ex/1405.7570
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Same-sign analysis /=<

Small mass splitting, only 2 leptons reconstructed. SS recovers missing events
from 3l.

Events with 2 same-sign leptons and Er™iss > 120 GeV and no third lepton
within the Z mass.
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Results: good agreement
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arXiv:hep-ex/1405.7570
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Chargino-neutralino production
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Z+dijet analysis. /= © <0 0 0w

Select events with a Z candidate to

CMS \s=8TeV L=19.5fb"

5 | —— —— | —

ee/uu and no other lepton. E 10 R
b-jet veto to suppress ttbar. o 10° B1<M,<101GeV Dl Z4jets =

\l Flavor symmetri -

2jets compatibles with a W boson. g 10° E W;;Zsy . <

'..E. , [ Rare sm ]

w 10°E e, A~ (WEZE) (300,0) =

. -- - GMSB ZZ+E™** (320) -

Signal regions: binned in Er " bins. 10

Backgrounds:

/+]ets modelled using y-+jets

templates.

Flavour symmetric estimated from % L

ey data. o D)) B

| | 03 50 100 150 200 250

Results: data well described in all EMSS [GeV
bins.

arXiv:hep-ex/1405.7570
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Chargino-neutralino production to W/

M |
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arXiv:hep-ex/1405.7570
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\ '/-—- % R ﬁ‘e//gfe?
OS dilepton /. @ =< v owls)

Select events with 2 OS dileptons (SF and DF). b-jet veto to suppress
ttbar, Er™ss > 60 GeV.

Signal region: fit Mcr. shape (endpoint at WW mass)

Background prediction: fit templates from MC and data-driven control
regions.
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arXiv:hep-ex/1405.7570 different flavour same flavour
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Chargino-neutralino with higgs decays.

GMSB model with higgsino NLSP ana
~massless gravitino LSP.

hh, hZ, ZZ+MET

e

r_(Shargino/neutrino production with
massive neutralino as LSP.

2y + leptons. (hh, hZ, hW)
2| + 2jets (hZ = bbl'fand 722) % '

Chargino — neutralino production
with decay to WH final state

1l
W(lv)H(WW) || SS 2I

= ——W()HET) |2 31
’ 10° —— W(iv)H(ZZ
1Ieptpn + 2b’s (hW) cTz_ . W(iHE )
SS diepton (1) A e — — W(H()
multi-lepton (hW) M R
see talk by 150 200 250 300 35 400
G. Hanson chargino / neutralino mass [GeV] 11
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hh, hZ and hW to yy + lepton

Includes hh with one h decaying to WW, ZZ or TT.

Select events with at least one muon or no muons and at least one
electron and at most 1b-jets (avoid overlap)

Signal region: Use My as discriminating variable.

Backgrounds: non-SM higgs estimated fitting the my,
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hZ to bb(I*I)

Selection:
Higgs reconstruction: two most b-like jets with 100 < mpp < 150 GeV.

/ reconstruction: exactly two same-flavour OS pair with 81 < my< 101 GeV.

CMS Preliminary L=19.5fb" {s=8TeV

i i , . > | | | | T | =
Signal region: Use E1™¢ bins. 8 | ee+umevents ¢ Daw i
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: : N Fl tric

Backgrounds: Z+jets modelled using y < B e Eoiveifgzﬂmme ric
: : n ]
+jets templates normalised to data. o TOERE & — m.=200GeV
Flavour symmetric background from a S OB L :

—

Ermiss template normalised to ep sample.
Other from MC.

Results: Consistent with SM
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<
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hh and hZ: GMSB higgsino interpretation.

CMS Preliminary L=195f" Vs=8TeV
L L e L B B B B
me=m,. = m.; m, =1GeV Individual expected _

GMSB scenario where charginos and neutralinos are
higgsinos (nearly degenerated). The LSP is the gravitino.
NLSP is the lightest neutralino.
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Using also other final states not described in this talk.
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Production cross-section vs higgsino mass (right plots). _ —
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Single lepton: (h — bb) S 14 e ooey |+ oo
B 2l top-quark 7]
I | B = 11 top-quarl -
Select events with one lepton and 2 b-jets. 212 signal bin g :
, . - . T 10 B w5 .
Look for a resonance in the My, spectrum. Using Er™** bins. NI | — - ;
8_— [ Rare =

Backgrounds estimated from MC with data-driven corrections.

50 100 150 200 250 300 350 400 450 500

M, [GeV]

CMS Vs =8 TeV L=19.5fb"
> 9o T '_—
(O] B . —4— Data . .
& 18- Signal B eneswss | Oame-sign dilepton: (h = WW)
% 16:— region - Non-prompt Iepton_: . .
& 1af B crorgemiso Select events with two same-sign leptons,
E Total uncertainty E \ . \
12 — 7w no b-jets and two or three jets in the
10p event. Extra cuts on Er™® and M.
8_
of Non-prompt leptons backgrounds from data-driven. MC otherwise.
ar .
h3 Look for a peak in the my;.. Not found.

600 700
M,; [GeV]

Multi-lepton (re-intepretation of arXiv:1404.5801):

500

100

200 300 400

Select 3/4 leptons (e/y). Including Thag. Detailed binning in number of leptons, number of b-

jets, ET™° and Hr

Backgrounds estimated from MC with data-driven corrections or fully data-driven.

arXiv:hep-ex/1405.7570
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““Z_, Combination of multiple channels:

Higgs to yy channels added w.r.t.
previous published result.

CMS Preliminary \s =8 TeV L=19.5fb"
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Summary
Wide variety of searches for EWK 0+ o duction
‘::"'1‘:,‘[]"L"‘:::irii[]"r,’ ‘:,]’r :ES;‘I'J':ES;‘,’:: E;;‘ S)()() T T T Ex§:2I :i<:-! |I:)I 11 | T T1 | T T T | T T T | T T T
(O] — 0 ~= ~0 ~0
: : ) iminary " 1 ox — (Hx )W
Covered many final states with = goor CMS Preliminary Xy MW R
@ - Xy %y = (Z %)W %)
leptons. £ \'s =8 TeV — %% (1, BF(I'T)=0.5)
«. 700f-ICHEP 2014 %y (e BETT=0
, , , , i = % %, (1, BF(I'T)=1)
Many analysis using higgs tagging - L — R ()
- SUS-13-006 19.5 fb 2

now, complementing previous results. .
"""""" SUS-14-002 19.5 fb

500

L 111 | [ | [ | [ | [ | I | [ AN +\ [ I‘J [

. S

No evidence of SUSY so far. — Observed i (F T
400 |— ~~ ~ Expected x,/x ((\ii:;/::::}j&\i’s
Probing chargino-neutralino masses up R PeTY
to 200-700 GeV, depending on decay 300
mode. "00
Higgsino masses up to 210 GeV. and 100 _//,,,
(380 GeV in the GMSB model). 2 r ' '
3 B P ) TR A Y M T I
900 200 300 400 500 600 700 800

Stay tunned for 2015!

neutralino mass = chargino mass [GeV]

e e e oo Thank you for you attention!



